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Art Unit: 1632 

Claims 1-38 are pending and subject to examination in this office action. 

Benefit of priority for claims 31-38 to 60/106,728, filed Nov. 2, 1998 is denied. The 
subject matter of the claims, enucleation of oocytes having meiotic spindle apparatus, is not 
disclosed in the '728 specification. The only enucleation found is the enucleation of Mil 
oocytes by cytochalasin B (page 41, parag. 2). There is no protocols specifically given for 
oocytes with a mitotic spindle apparatus such as telophase nuclei. Applicant is requested to 
point to page and line number for any support over-looked by the examiner. Thus for claims 
31-38, a priority date of April 26, 1999 is given. 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and use the same and shall set forth the best mode contemplated by the inventor of 
carrying out his invention. 

Claims 1-37 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for the methods of cloning an animal, methods of cloning a 
transgenic animals, methods of producing a protein or methods of producing a heterologous 
protein comprising introducing a nucleus from an activated donor cell into an activated 
oocyte of the same species in telophase II of meiosis form a non-human mammalian 
reconstructed embryo, activating the reconstructed embryo and transferring the embryo to a 
recipient mammal of the same species to produce a non-human mammal, does not 
reasonably provide enablement for the methods as claimed. The specification does not 
enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to the invention commensurate in scope with these claims. 

Claims 1-37 are drawn to methods of producing a cloned non-human mammal 
comprising introducing a genome from a non-human mammalian somatic cell into a 
naturally-matured oocyte which is in a telophase stage of meiotic cell division to form a 
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reconstructed embryo and allowing the reconstructed embryo to develop into a mammal 
thereby providing a non-human mammal. 

The designation that the oocyte must be in telophase II is critical to the invention 
because at this stage the MPF level in the oocyte is low as is needed for successful nuclear 
transfer resulting in the birth of a mammal (WO 97/07668, Campbell, page 4, lines 5-7). 
There is no evidence of record, or in the art, that oocytes in telophase I would provide the 
correct environment to reprogram the donor nucleus. It is known in the art that exposure of 
the donor nucleus to recipient ooplasm is critical for reprogramming events to occur (WO 
97/07668, Campbell, page 12, lines 22-28). As an oocyte in telophase I in nature would not 
ever be a recipient for sperm, it is unlikely that telophase I ooplasm has the environment 
necessary to induce post-fertilization events that would reprogram the donor nucleus and 
lead to the development of a term mammal. Likewise, there is no evidence that an oocyte of 
a different mammalian species would provide the correct environment to foster development 
of a term mammal. While the art has shown that cross-species nuclear transfer will result in 
the production of a cross-species embryo, there has not been any showing that the embryo 
can develop and sustain itself in a foreign environment. For example, the trophoblast of the 
embryo contributes the formation the placenta. The placenta thus would be composed of 
proteins from the species of the embryo, and also composed of proteins from the foster 
mother species. It is very likely that the maternal immune system would recognize the 
placenta as being "foreign" and reject the embryo causing a pre-term loss. This is 
documented in the formation of "geeps" goat x sheep hybrid embryos, where term births 
were correlated to the degree that the placenta was formed of maternal tissues (Meinecke- 
Tillman, page 638, col. 1, parag. 2, lines 1-9). The specification provides no guidance as to 
overcoming the maternal rejection of a hybrid placenta, and such is critical to the 
implementation of the claims. Furthermore, activation of the embryo is a critical step to the 
development of the term mammal. Without activation, the reconstructed embryo does not 



o 



o 



Application/Control Number: 09/432,906 Page 4 

Art Unit: 1632 

develop. It is noted that in the specific examples, the oocyte is in telophase II, the recipient 
oocyte, donor nucleus and recipient female are all of the same species, and that prior to 
transfer to the female the reconstructed embryo is activated. The specification through 
discussion and the working examples only provides guidance for this scenario. Thus, it would 
require an undue amount of experimentation to implement the invention as claimed. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use 
or on sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-5,7-9,11,14,15,19 and 20 are rejected under 35 U.S.C. 102(b) as being 
clearly anticipated by WO 97/07668 published March 6, 1997 (Campbell). 

Campbell teaches the production if a nuclear transfer embryo by the nuclear transfer 
of a Gl somatic cell nucleus by fusion of the nucleus with an activated enucleated oocyte after 
the disappearance of MPF activity and that the oocyte can be in Mil prior to activation (page 
4, lines 5-7), and the production of cloned non-human mammals by the same method 
followed by transfer of the reconstructed embryo to a surrogate mother (page 15, lines 23- 
27). Campbell teaches that the nucleus may be genetically modified to contain a DNA 
sequence of interest (page 7, lines 4-14). Campbell further discloses that the cell can be a 
fetal fibroblast (page 26, lines 4-6), that the nucleus can be introduced into the oocyte by 
microinjection (page 11, lines 28-32) and enucleation by aspiration and x-irradiation (page 
10, lines 1-16). Thus, Campbell clearly anticipates the invention of claims 1-5,7-9,11,14,15, 
19 and 20. 

Claims 31,32 and 34 are rejected under 35 U.S.C. 102(b) as being clearly anticipated 
by Bordignon et al (1998) Molec. Reprod. Devel. 49, 29-36. 
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Bordignon et al teach the enucleation of telophase nuclei, which have a mitotic spindle 
apparatus, by incubating the nuclei in cytochalasin B (page 31, col. 1, parag. 1, line 3-6; 
parag. 2, lines 1-15; and col. 3, parag. 1, line 1 to page 32, line 5). Both the meiotic spindle 
apparatus and chromosomes were destabilized as evidenced by fragmented chromatin in the 
first polar body (page 31, fig.l, legend). The media surrounding was altered as evidenced by 
the inclusion of Hoechst 33342 (page 31, col. 1, parag. 2, lines 8-11). Thus, Bordignon 
clearly anticipates the claimed invention. 

Claims 35,36 and 38 are rejected under 35 U.S.C. 102(b) as being clearly anticipated 
by Bordignon et al (1998) Molec. Reprod. Devel. 49, 29-36. 

Bordignon et al teach the enucleation of telophase nuclei, which have a mitotic spindle 
apparatus, by incubating the nuclei in cytochalasin B (page 31, col. 1, parag. 1, line 3-6; 
parag. 2, lines 1-15; and col. 3, parag. 1, line 1 to page 32, line 5). Both the meiotic spindle 
apparatus and chromosomes were destabilized as evidenced by fragmented chromatin in the 
first polar body (page 31, fig.l, legend). The oocytes were activated by exposure to ethanol 
(page 30, col. 2, parag. 1, lines 1-11). Thus Bordignon clear anticipates the claimed 
invention. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

Claims 1,6,8,10,11 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over WO 97/07668 published March 6, 1997 (Campbell) in view of Wu et al (1997) Biol. 
Reprod. 56, 253-259. 

Campbell teaches the production of cloned non-human mammals by the nuclear 
transfer of a Gl somatic cell nucleus by fusion of the nucleus with an activated enucleated 
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oocyte after the disappearance of MPF activity (page 4, lines 5-7), followed by transfer of the 
reconstructed embryo to a surrogate mother (15, 23-27). Campbell teaches that the nucleus 
may be genetically modified to contain a DNA sequence of interest (page 7, lines 4-14). 
However, Wu does not teach the recipient oocyte to be metaphase I, anaphase I, anaphase II 
or telophase II. Wu supplements Campbell by stating that at the anaphase/telophase stage of 
meiosis, oocytes have an abrupt reduction in MPF activity (page 253, abs, line 10-14). Thus 
at the time of the instant invention it would have been obvious to the ordinary artisan to 
modify the method of Campbell by using a telophase II oocyte which has low levels of MPF, 
as taught by Wu, given the motivation of Campbell that a suitable recipient oocyte is one that 
is preactivated having low levels of MPF (page 4, lines 5-7). Thus, at the time of the instant 
invention it would have been obvious to the ordinary artisan to modify the teachings of 
Campbell and use as a recipient oocyte one that was in anaphase or telophase stage of 
meiosis. A reasonable expectation of success is provided by the combination of prior art. 

Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over WO 
97/07668 published March 6, 1997 (Campbell) in view of U.S. Patent 5,945,577 issued 
August 31, 1999 (efd January 10, 1997)(Stice). 

Campbell teaches the production of a nuclear transfer embryo by the nuclear transfer 
of a Gl somatic cell nucleus by fusion of the nucleus with an activated enucleated oocyte after 
the disappearance of MPF activity (page 4, lines 5-7). However, Campbell does not teach 
activation by exposing the oocyte to increase calcium levels or the inclusion of decreasing 
phosphorylation in the oocyte. Stice supplements Campbell in teaching Stice teaches oocyte 
activation by elevating the number of calcium ions (col. 10, lines 47-50), and the reduction of 
phosphorylation (col. 10, lines 57-59). Motivation is provided by Stice teaching that these are 
methods successfully resulted in a cloned mammal (col. 17, lines 12-16 and lines 35-50). 
Thus at the time of the instant invention, it would have been obvious to the ordinary artisan 
to modify the method of Campbell by activating the oocyte using incubating the oocyte in an 
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increase concentration of calcium by incubation with a calcium ionophore and incubation in 
the presence of DMAP, a phosphorylation inhibitor as taught by Stice. 

Claims 21-30 are rejected under 35 U.S.C. 103(a) as being unpatentable over WO 
97/07668 published March 6, 1997 (Campbell) in view of Wu et al (1997) Biol. Reprod. 56, 
253-259 and Ebert et al (1991) Bio/Technology 9, 835-838. 

Campbell teaches the production if a nuclear transfer embryo by the nuclear transfer 
of a Gl somatic cell nucleus by fusion of the nucleus with an activated enucleated oocyte after 
the disappearance of MPF activity (page 4, lines 5-7), and the production of cloned non- 
human mammals by the same method followed by transfer of the reconstructed embryo to a 
surrogate mother (page 15, lines 23-27). Campbell teaches that the nucleus may be 
genetically modified to contain a DNA sequence of interest (page 7, lines 4-14). Campbell 
further discloses that the method disclosed will produce cloned goats (page 5, lines 20-24). 
However, Campbell does not teach using an oocyte in the telophase of meiosis. In this regard 
Campbell teaches that for successful cloning, the recipient oocyte needs to have low levels of 
maturation promoting factor (MPF). Wu supplements the teachings of Campbell by stating 
that at the anaphase/telophase stage of meiosis, oocytes have an abrupt reduction in MPF 
activity (page 253, abs, line 10-14). Campbell does not teach the use as nuclear donor, a cell 
whose genome comprises a DNA sequence encoding an human protein operatively linked to a 
milk-specific promoter, induction of a female mammal to lactated, or recovering a product 
from the milk of the female. However, Ebert supplements Campbell in teaching the 
production of human tPA in the milk of goats, where the goat's genome comprises a DNA 
sequence encoding human tPA operably linked to a mouse WAP promoter (836, 2, 1 and 837, 
1, 3, 1-8). Ebert additionally teaches breeding the transgenic goat (page 838, col. 1, lines 
17-18). Thus at the time of the instant invention it would have been obvious to the ordinary 
artisan to modify the method of Campbell by using a telophase II oocyte which has low levels 
of MPF, as taught by Wu, given the motivation of Campbell that the recipient oocyte needs to 
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have low levels of MPF, and using as nuclear donor the a cell from a transgenic goat taught 
by Ebert. The isolation of goat cells was well within the scope of skill of the ordinary artisan 
at the time of the instant invention, given the motivation of Campbell that their method is 
"equally applicable in the production of transgenic ... animals" (page 5, lines 30-31). A 
reasonable expectation of success is provided by the combination of prior art. Any protein 
that is immuno-detectable as is the tPA of Ebert's goats is also recoverable by elution 
methodology known to the ordinary artisan at the time of the instant invention. 

Claims 31,33,35 and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bordignon et al (1998) Molec. Reprod. Devel. 49, 29-36. 

Bordignon et al teach the enucleation of telophase nuclei, which have a mitotic spindle 
apparatus, by incubating the nuclei in cytochalasin B (page 31, col. 1, parag. 1, line 3-6; 
parag. 2, lines 1-15; and col. 3, parag. 1, line 1 to page 32, line 5). Both the meiotic spindle 
apparatus and chromosomes were destabilized as evidenced by fragmented chromatin in the 
first polar body (page 31, fig.l, legend). The oocytes were activated by exposure to ethanol 
(page 30, col. 2, parag. 1, lines 1-11). However, Bordignon does not teach destabilization of 
the meiotic spindle apparatus using demecolcine, nocodazole, colchicine or paclitaxel. The art 
at the time of filing taught that each of these compounds destabilized the mitotic spindle 
apparatus by depolymerizing the tubulin component of microtubles comprising the apparatus. 
Thus at the time of the instant invention, it would have been obvious to the ordinary artisan 
to substitute any tubulin destabilizing agent for cytochalasin B which functions to destabilize 
chromosomes and centrioles by destabilizing actin of microfilaments. Motivation is provided 
by Bordignon stating that their method provides for enucleation without the use of DNA 
strains or UV irradiation with a result of great blastocyst achievement (page 34, col. 1, parag. 
1). There is sufficient motivation and teachings in the prior art to provide a reasonable 
expectation of success. 
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Claims 11,16 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
WO 97/07668 published March 6, 1997 (Campbell). 

Campbell teaches the production of cloned non-human mammals by the nuclear 
transfer of a Gl somatic cell nucleus by fusion of the nucleus with an activated enucleated 
oocyte after the disappearance of MPF activity (page 4, lines 5-7), followed by transfer of the 
reconstructed embryo to a surrogate mother (15, 23-27). Campbell teaches that the nucleus 
may be genetically modified to contain a DNA sequence of interest (page 7, lines 4-14). 
However, Campbell does not teach a method of culture by first serum starvation of the cells 
followed by growth at normal serum concentrations. The art at the time of filing taught that 
nutrient depravation followed by nutrient supplementation was a means through which to 
achieve cell cycle synchrozination. Thus, at the time of the instant invention it would have 
been obvious to the ordinary artisan to modify the teachings of Campbell and a synchronous 
cell culture. Absent results to the contrary the culture conditions of donor cells is obvious 
given the teachings of Campbell that "there is no significant limitation on the cell that can be 
used in nuclear donors" (page 8, lines 13-15). Thus, there is sufficient teachings and 
motivation in the prior art to provide a reasonable expectation of success. 



Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to Deborah Crouch, Ph.D. whose telephone number is (703) 308-1126. The examiner's SPE is 
Karen Hauda, whose telephone number is (703) 305-6608. 

Any inquiry of a general nature or relating to the status of this application should be directed to 
the Art Unit Patent Analyst, Kay Pinkney, whose telephone number is (703) 305-3553. 
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